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SG-DFBC Samp led Grating Distrituted Feedback) ^^fsf 
SG-DBRC Samp led Grating Distributed Bragg Reflector) ^S^fl- ^^*>^ 4^7} 

^1 7^§>£s. eflol^ofl 7^o_ Sl> SG-DFB ^ 

4 SG-DBR ^3^1 <y7>5)^ ^ofl tcf^ #^1-* ^sj-Al^, <£^3 hl^ 1^4^ 
o.S 7>^§}^ 4^M: 7 x v £^ 4 1 Sl^K ^7>^ wK£*fl ^H*^ a] in 

q ^£]<H ^l^r ^ cfl^ ^A>ofl -fre)*>ji, #rfl<* 7 r ^°l 7 }^ r 

£ 6 

mil*]} 

^7}^. 3]°l7i, DFB, DBR, SG-DBR, SG-DFB, Laser Diode, Semiconductor Laser 

Diode 
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{Sampled-Grating Distributed Feedback Wavelength-Tunable Semiconductor Laser 
Integrated with Sampled-Grating Distributed Bragg Reflector} 

£ 1-& fsfl 7l#ofl $1*1 ^} H Hsfla tirAj-(SG-DBR) 3H*i^ 7 fl 

£ 2^ £ 12] SG-DBR ^SLM) elM^ 7fl^JEolcf. 

S. 3^ 5E. 1^ SG-DBR ell o] *| ^^5] v}a} AaiE^|. 7 fl^^ 

E 4"cr f^Sfl 7l#ofl <2]*V 3*} ^7l7> ^7}*\SL£. iieflzz. wU} 7 l (SSG-DBR : 

Super Structure Grating Distributed Bragg Reflector) w};E*ll elHT^ ^# s)^ ^ 
7>51 7fl^Eo]cf. 

£ 5b £ 42] SSG-DBR(Super Structure Grating Distributed Bragg Reflector) 
£ 6^: ¥ h>^^- 9J^Al^ofl rtj-s s).^- 7 >^ tilE^ll efl°l7^ 7fl^^^l 

51 7£- £-i?-ll«r(DFB) ^VE^l elH^cq 3^ z^o] 7 fl^ £ olcf. 
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5. 8£r 5. 79) &2.^& «V£^1 7fl^o.S 51*1*1 £Hg 

£ 9^ SG-DFB ^^9] *\}o] cgo^. SG-DBR <3^s] ^f-o} ^ ^ 

-f SG-DFB ^^9\ SG-DBR ^-2:^-^^^ 7fl<^<?] «1a)- AtfiE 5 m Lfm).v£ n^ojcj-. 
£ 10^: SG-DBR M^°> ^-f 7flsf 3 <?] '«U> ^rfjn^^- M-b}- 

£ ll£- SG-DFB ^^9] ^a o v ^ ojo^ SG-DBR #^l-,g- ^^>5i-i; ^ 

£ 13£- ^ SG-DBR <%^9l #«-8: ^^M^* ^-f 4 

<w> ^ Mj-xg o. ^7}# eflol^ ^ S ofl ^ ^jo £i iC f ^)§> 7l i^ ) SG-DFB 

SG-DBR ^"3:^-1- ^3*1^ 2|-^-7>^ol 7^^s. z?sgQ av H ^ e flo]7^ 

<15> ^1B)^ Ji#3j- -f-^OSl ifl-g-S. UJ^B fl^^MM ^p]^ 0 ! 7]ti>O.S 

^CH7>^ Jl^-Sl^ ^5L9} ^7>£)uL ^ cfl^S.^ ^ 
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*Mir ^ ^ ^VM-^^j 4# ^ u o v ^4 A>-g-sij7 5a tf. o] c. ^q. 

<16> o)rZ\i$ WDM ^Eflo^ JJl^ S^Vo) ti> £ ^ ^o]^ Cfo] cflA] 4^- 

^ ^ ^>M5f ^lH^a *(M ±HH?Wt ^^4^ ^ Sa^h i£*V, WDM 

4# ^r^°l 0.8nm S^r 0.4nm^l 4^ ^ ^ (Dense WDM 

: DWDM)iLS. iJ-^ofl ttj-e^- ^-4^ 4^ ^a]^ 4^ ^o)^ cfo} 

-2-— wl*fl sj-^- 7 >^ eflo]7i cfol^c^ Tj^ol o]^^- 7 r ^4. 

<17> ^7fl^l ^|oJ.^ Cfl^^<?l 4# 7>£ ^# 3*} £3. y.BflZL «VA> 

(Sampled grating distributed Bragg reflector : SG-DBR) 4°l-2-— , o.^. 

^7l7> «.2flZL y>A>7l (Super-structure grating distributed Bragg 

reflector: SSG-DBR) 4°l£-^-, ^# 34 «Va)-714 2*7} ,£-g- wj-^ ^ 

^-71 (grat ing-assisted codirectional-coupler with sampled grating reflector : GCSR) 

<is> o]s> f ^«-tr ^s^H *efl 7l^ofl 4tr 4#4 , £ tiV^^l 3M4* -i^tr4. 
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<19> £ 1-g: ^14,896,325^^1 7l*fl^ ^# ^a} £i HHflzz. ti>A>(Sampled grating 

distributed Bragg reflector : SG-DBR) elM^ cfo]^.coi sXI^ £.^o]c]-. 

<20> £ i2l s)-^-7>^ elicit cfoi^c^ o^o] SG-DBR^ ^(140, 142), %^7\ o] 
^ ^(136) ^ ^^(132)^1 % 4711 ^3<H SZ^. =L*)5L, ^le-1 

SG-DBR tH^iE.* ^ a^I ^tflA^ sK v ul 

*)H SlS.(Vernier control circuit : 148), -Hr^^^l ^^r 
^(Offset control circuit : 150), ^^^^ *1H 5)S(Phase control 

circuit: 146) ^ °1^ ^H^|S.(Gain control circuit : 144) ^©l ^^.Srtf. 
<2l> olsq- 7^°. iSflo]^ rfol^.H.^1 71 ^^e)^ ol^ <3*j(136HH ^£ ^-gr 4 

# ^3H1 ^ ^# ^% 4# cfl«n> ^a]^ sHHH ^*!*r3E 

^ ^r, 4^ ^^l^lJl, ?s\7] o]s ^ 

°cr#o|l SG-DBR ^^(140, 142 )-g- ^3^r£t}. 
<22> SG-DBR ^(140, 142)£r £ 2^ ^ ^# 3^ ^Sjjl, H 3*r 

A> ^SIB^ Cf. aVA> ^^H^o] ^A] 31 3^ sl^ 3l|*l(^7l)( 

Lambda H ^*1H ti.eflzL Sr#U B )°l^. zj- #3^8: SG(^# 

2) ^71 (Z)<^| ^€i=t. ^, 4€- SG ^7l(Z)5l SG-DBR ^3 

*\^<L3-^ <&#2l <^ si H # «l*lsqfe *\3L*fl*\ eiM^ cfol^.s. 7 ]. ^ Sl>fl 

<23> ZL^Jl SG-DBR ^51-Al^O.^, ^S]^ y>A> J^at ^Sf *1 ^ ^2* 

71-^.^1^ ^ o^cf. <^(132)^r SG-DBR^l 21*11 °l^r <3<3 

• (136)2} 2.^.(Longitudinal mode)£-2) Zt^^r S^SH <*l^ol W^ d lM- 
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1 1020030028186 %:^ <QA- 2003/6/27 

4 4a<Hl ^ s.2=# 1244^ ^4 44-4 44* ^414 Aj^lfe 44. 43 

4 €3 5. 4#4 SG-DBR ^^(140, 142)4 44" ^^^^(132)^ M#-g- 4^M1 4*fl 
34^1 ^4-^4 <S^r3/l- < 3^r3 < el 44 7>^ol 7^44. 
<24> zleIM-, ojE^t!: SG-DBR Bfl°14 cfol^c^- sj-^V 7 >^ Al7l7l ^*fl4Tr 4^4 

(Vernier control circuit : 148)4 -ir^^S! 44 °}^-4r 44 44 4^. 

(Offset control circuit : 150)4 44 44 4°! 4^.(Phase control circuit: 

146)4 °14 ^l°i4S.(Gain control circuit : 144)^ <^e] 44 4^.7} €-3-42.3. efl 
44 4°l-2-^ ^t°14 4^3 4i^p-4°l 4444^ €-4^°l $14. 

<25>sc*V ; #<g^ Jl^oI 0 ^4 SG-DBR ^(140, 142H4 1^4^ £4H ^44^ 
^S^4 44 7 r ^H44. °134 44# 44471 4*fl SG-DBR 3M4 4 0 l£-2-4 
o>£4 4 (Semiconductor optical amplifier : S0A)# ^^4^ ^^4 1:^4 

4^51^ $144, cfoi ^l^ 7 }. d 4444 44 44 4 43-§-°l ^44 

^ €-4^1 5*4. 

<26> faj, £ 4 55 £ 51 4^44 U 144*1 45,325,392^^1 7144 SSG-DBR 4°14 4°1 

<27> p)^- s-s] 45,325,392Jl£] SSG-DBR 3H4 40] ^.^^ £ ^ S G-DBR 4°l-£-^ 
4 447>4^ 44 4^ 44 444 SSG-DBR ^4 °14^ , 44s^ 
^=14 913- , ol SSG-DBR 3144 tf o] SSG-DBR <3^4 4^ 34^ ^Efll- ;£ 4 

4 44 4^4 ^7l(Z)# 4444 2] 4 44 ^4-1- 4^1 ^21 7>4H4 ^4 
4i $14. 444, 434 -f-^fl >£4 ^B^^- £ 5444 ^4 ^7l(z)4 
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^£)t=- #3* 7>^lJl ZfZj-**) «U> 3j£L ^ ^7} 2] t^ofl <*] 

*fl *f£- ^ Xl'MS. Hal ^^tb ^ 7>*1tH ^cf. 
<28> ZLEiM-, o]«4 SSG-DBR eflo]^ cfoj^r=^ ^ ^ 7}^ <*] sj- 7>^<H1 

sj-cq^. ^ ^ oi^nv, SG-DBR eflol^ r]-o]^Q\. u}^;Ms <£cj.<^ SSG-DBR^l 
^2i^9l 7>xl^, ^-^-tb S)^ 3*} ^ <H3-§-# 7> 

<29> Aj-^^ 7 ].^ eflo -|^ cfol ^ofljE ^^7)^] s).^- 7 yy£ z]]o )z\ tfo}.^ 

^ GCSR sM*] cfo] o,^^- s^v 7 ].^ ^V-ft-i (Tunable twin-guide) ^H^i cfo]_£.t= - 
o] $acf. ^o]^ rfol^.^^ *\}*ti5}7) ^*fl # (Re-growth ) 4 

^zKEtching)* ^«fl«> ^r>7l ufl^ofl, *H*J-ol o]^ji tfl^AVofl ^^-^1 3.^ ^*fl 

<30> jl^*}^, ^Efl 7l#<^ 3^ 7>^ eflo]7i Cfol^c^ > 

[^Vrgol °1^7> 71^3 afj-afl ] 

<3i> n^-Sr^i, -S- ^-^1^1-1- tfl^^7l Jfl^ 7fl^ WDM 
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<32> -g- -H-^ tiling f£S ^5]^ ^ ^ Cfl^ ^A>ofl o.^ 

Sfrul ^ «<HH ^£ ^Eflo^ i£ig6|) 371) ^^Uf^l sfe 3^^-7>^ ^Sflfl Efl 

<33> M. ^-^^r 3hfl^ 3H V 7>^o] 7}^}^ #^ ^J^l ti> 

513] 3M*1» *H^Rr 3Wi=K 

Sampled Grating)7]- ojs. cg^jrj. ^ x[o]d\] t%s$Q 3^MH ^1 

*Rr SG-DFB ^fif, ^1 ^3*1 ^ 2 ^71^ ^# ^7f7> 

SG-DBR ^S-^-S. St!-, ^31 ^ #sfl^#4, 7l^r ^ ^ 

°l^-°J^ , 3# a}*] ^ sg-dbr^^mi ^h^as <el7H>7l W 

711 ^€ **IM*i Cfol^.co^ 2±o_ cjTg^. taVnV-g. ^ $\ 

4 V ^ ^/Stt SG-DBR^ ^ ^ ^-f- £sH tcj-e}-^, ^*l*Rr sJ-^-o] t£ 
^ f^^ 7 ^S 7>^7>^-^>cf. 71^ n ^ InP 71^-, ^-7} InGaAsP^, # 

#efl^.#^r InPol 7>^^}cf. 

<35> H>^-3]^7ll^, >S-7l *fl 1 ^7)°) 3} ^ ^7) 2 ^7)2) ^# S\ £ ^ 

7fo] S]^^ ^ S ^T^, 1 ^71^ afl 2 ^7]^ CfST]] ^*M}. 
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<36> H>^«V7Hfe, *IH ^ ^/S&fe SG-DBR^^^r ^17H 3*11 ^i-ko) 

<37> Ho)] 4^. 43. 7 ^ ai-x^i eflo]^^ ^ufo) av £ ^ 7 ^6jj ^ ^ 



ol*>6flAi 7flA]£]^ ^Al^ofl tH^^ 3<>1 Cf^ Cf<£^V ^Efljg. ^€ 

^HlTfl ^3 fj^- ^*>7fl £3^71 ^Sfl ^l^E]^ ^o]4. 
<39> £ 6£r ti}^"^]*!: <i^HH 4€- sj-^V^ SIM a) a] 7fl^o] 

^tolcf. £ 6^ SG-DFB ^S-^-sf SG-DBR «>£^ 31 °] X\ o] . 
<40> 4^-7>^ tiV£^l SG-DFB all <H SG-DBR 

SG-DBR £3HI 3*fl ^^f2j/t^^2j^ S£- igiflSl 4^ 7h^o] 7 >^ 

<4i> £ 6* %^§>^ , ^A]^oj tiV^^l efl o] *| cfoj^c^ SG-DFB ^S^-7> 

<3^3f SG-DBR ^^-7> <^<* o.s 4^1 5U4. 

<42> SG-DFB ^S^-^r #Hfl-EL#iL^ °l-g-5)^ n ^ InP 7l#(31), ZL ^# ^ 

7>(39)7> ^^SlJl, H ^Hl InGaAsP JE2j-S.#(34)^ cf^ ^ 

^S^-ol 7>^*V %^#(35)3 o]s. cg^o] «§>$£|<H 01 cf. zlsJzl, 4 >J f #efl^#o.S. 

InP #Hfl^-#(32)ol ZL ^<H1 ^^S)<H Slcf. InP #sfl = #(32) ^ 
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ofl^r #^-#°] ^^M, *W ^ -SHMIfe ^4MH 3*^(36), o]^ 

tiVA} ^(33)ol 5U^. ojs. ^^34 afl^tfl InGaAsP Jfl^ 

^«7>^^ , ^ °m<q*] »£B.?£o) c} t - oicf. dj]^ cgot^ 1.55 

/im^ «flJ=^ sj-^ £i=. InGaAsP, 3#*)H 1.3^ tfflJE.^ 4^ 

InGaAsPS ^^.7}^}^. - 
<43> SG-DFB ^-Si^tt ^ teflHf^ °l-g-£lfe n^ InP 71^(31)4 =l ^Ml 

%^£\1L, =l InGaAsP £^S.#(34)^ #&fl^#^^ °1 

-g-^m InP #Hfl^(32)^S ^€4. -^^H ^ -tf-^lTr SG-DBR^ ^ 
(38H ^£|<H oijl, tiV£*fl ^H*^ ^ofl^ ^(33)* ^ oicf 

<44> aVE*)i ^o]^^ o]^- cgo^ ^ « c v#( Spontaneous emission)^ slsfl 

49th=k ^^*V 4^ f4!AS ^ 3Xj-# cg^ofl 7l*\ oflvi^l 

y o v #( Stimulated emission)^ ^sfl ^-s}-l- ^r^^l^ 0 > -rrS. «o v #£r 3H*i cfo] 

iJEL ^^-ofl>H %^°\ J§-*1H ^^JT, ^o] s)i=. 3^0. eflo]^ cfol^^o] 

-fj-JL ^SLS- -B-JL tiV^ol 7 H V ^ 
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<45> DFB eflo]^^ o]4=. oj<* tflcHi £ 732]- ^ Qj;gtb n]^(^ 7 l)l- 

3*} ^-^7} 5. ^# ^7>(Sampled grating : SG)°J ^# £-5. fl]^- 

(Sampled grating distributed feedback : SG-DFB) elH*i^ 73-°^. *Ya} ^&\^&o] ^ 
34 ^"71 nfl^oll z^s] «Va> 3T)h<>1H ^^7>^*>7fl ^nf. s cf^ 5.JEL5L 7> 

oiOD] z|- s.= 7>S] zK*^ SG^ W ^^je^oj tiV A |. ^ 3^ #3 4 z>:n. 
o>2fl^ ^ Ai(l)S ^« ^ 5U^. 

<46> -> 



^ (1) <^7l>H, %^ ^ 

<47> ^-53, olsf zj-o] ^£ SG-DFB ^S^M *)H 3. #«-°r i£SM^ 

SG-DBR ^5)-a1^ .aeflzi aU}^*] ^at o^a] 7)^ 03^.0. ^ 

TO ^51 tflsflA^ J^*Vtf. ^#^7}(SG)^ ^7)±r ^ ;/nH# 

°o v ^^-S. 2:^* 4 1 5^. 4# SG ^7H1 21 ^fl SG-DFB 

^L^w-^A-]^ tiVA> 31)3.0} Z^C^S-^ TlZ^ SG-DBR ti>A> ^E5jo| 
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#^ 2003/6/27 



£ 9^ SG-DFB -=?-2i*t4\ *1H SG-DBR <3 ^ -^t-S] i£S|-7} &^g- ^ 

-f SG-DFB SG-DBR ^3^f°fl^£] «Va> A^j S ej|. q-Ej-^ zL^o]cf. ^ ^ 

<3^4 SG-DBR #^1- tfls)-7> ^-f^b SG-DFB SG-DBR uV 

A> 3T]a7> «J*l*Hr 3*#oJH Mj-^Tfl <*| 7^ , ^ 2} 3^ 

Lambda )^ ^l^V cfsy] ^d\] z}-z}-cq aU} ^sjj/e 

^ jaeflzz. bI-^KXb), ^ ^tfl 3)3.2] -£ 9^1^^ £oJ ^3. q-s^) 

£ 10-& SG-DBR <3^£] ^2f*>^# ^-f SG-DFB =^^$\ SG-DBR ^S^f 

<HH^ 7m^9l i^jH^# H-E]-«a H^olcf. SG-DBR <3<^1 ^l7M^A-] 

D fl|2l ^#-8: ^sM^, SG-DBR <$q£\ °l^Kr %°] 7}^\A] ^4. 

SG-DBR 5£)a^ -^^1 igsH 45} ^^s]^ v\3.S. ^s|-^>7fl sqjsi, 

4^ ^s^Ml ^cf. o]s]- ^ « 0 V^jD S SG-DBR ^ ■§■-§- ^V^Tfl ^ofl 4^ 

SG-DFB ^S^-^ £.2=* *HliiL ^ $>U, ojoii 45} « s v^l sj-^l-s ^ 

£ 11^: SG-DFB ^^fs] 3K V SG-DBR -g^-frol ^^-*>^* ^ 

-T- SG-DFB SG-DBR 7fl^^o] «U> ^e^* M-Eftfl^ n^ol^. 

SG-DFB ^^9] S]^ cg^o] ^^1-^- l£sH^<i icfB)- «U> ol s) 

26-15 



1020030028186 #^ <Qx}: 2003/6/27 



-H, SG-DBR^^^ ^|f£ f-^] 3^*1 i£5M^ SG-DFB ^S-^ tfU> s]h^ 

# SG-DBR ti}A> ji] hi- ol^A]7l^ £o] ^^>7fl ^ 

<53> o| sKV 7 }-i£ eflo]7^ n ^ ^(53HM1 SG-DFB ^3^f7> ^^sf 

SG-DBR =?dL^7\ ^^^.S ^ InGaAsP I£3)-S#(34), *^ 

#(35), ^#3*K39)7> n ^ InP 71^(31), p*§ InP #Hfl^#(32) ^ ^^-#(36, 

37, 38)-g- S^SH 5U^r. InP 71^(31), InP #2fl^#(32) z| 

^ ^ n^, p^ ^#(51,52)ol $1^. 

<54> *1^, SG-DFB ^2:^-7}- ^€ SG-DBR ^^-7> -7^ si ^^ofl 3^ 

n]^(^7l)^ -^^*>J1, SG^l ^7l(Z)^ 3^*1 cfs^) 

<55> £ 13^. 2.0^ ^tg-g- -f-tsfl SG-DBR ^S^S] SG-DBR ^ #3^M 

^ 4^ ^sHl- ZLEfl^olcf. ^7M*] 4^ 7>^ J^-fr *1 

M^T*1» Sj-^^71 ^*fl A>-g-*V *JA> 3.0] ^igo} 0^7} ^ A]^^ S.CJ] 

[Spilt-step time-domain model , B.-S. Kim; Y. Chung: J.-S. Lee, "An efficient 
split-step time-domain dynamic modeling of DFB/DBR laser diodes", IEEE J. of 
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Quantum Electronics, Vol. 36, No. 7, pp. 787-794, Jul 2000. ]^§- °l-g- <#7) 
2.*£-& DFB/DBR 3H*1 «fl^^ <£3*| ^tf. 

<56> t^H*] 2.5] SG-DFB ^-S-f-^- SG-DBR SG ^7l» z]-z| 202.5 

jtan, 192/anS. 7H^>^JL z]- <geH^<2] SG 7 fl^« 3JUH s]^^^^ sj*l(^7l)fe 

240nmS ^-53-^ , 1183.5jtanS. 7>^?r}£cf. ZLBjuL, SG-DBR 

#^1-1- -0.0154M 0.015S. ^s^l^l^i ^ 4^ <S3** ^r^V^cf. 

<57> £ i36|l £Al^ o^-. H>P+ ^. ol( ^zg^ ^^.ofl rcj-e}- ^ 4^-0. 

200GHz(1.6nm)^ ^Jl ^^rSS^l , ^(1H1 ^*fl SG-DFB 



(Optical modulator)!- ^ a]^ s>i4pq uV£*fl 7l^ofl ^ ^^f. ^ afl^ 31 

o]^ cfol^co^ *_*o\) 7^) ^(Electro-absorber) ^ajwM °1 

<y7>Al^ o.S^| # 41JL^ ^^Hr (Frequency chirping)^ cfl*V 

°1 7^ ^7] nfl-g-ofl #7^ -g-Al-g- ^0.5. A>-g-^ ^ ol^ 

<59> -M. ig^cq A o v 7 ] a>^tr ^1 <>1H 4Sr ^313 7l^£]^o.uf, Aj-yjtr 

7l# ^-0>^ ^^7>e}^ ^5-) 71^ A}Aj-o) tt^ LfloflA-] C|-<#^ ^a] ofl 
7> 7>^^ o]tm ^ ^ olcf _ 
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<eo> aT-^^v w>sf ^ol, ^ SG^ ^7l7> 3^*1 SG-DFB ^2:-^ SG-DBR ^2: 

^1 ^3^1 SG-DFB ^-¥-^1 3# ^^-i: ¥^ 4# 7>£°1 7 Hr*V 

<6i> ol^^v ti> £ ^l 3H^tt #Hfl^ ^51*11 3H*H1 til-sfl 7>*H, a]]^^ 

# -f^rt!: Jl47> ^4. 

<62> t&th o]^*)- 31 ^ 7}^.o] 7}±§-s}5l SG-DFB ^3:^-^ *\}o] 

SG-DBR <3«^ ^3W) £]*ti ol^^/^^^^ol jjj.^ 7> ^o] 7>^>7l nfl 
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1] 

^wl*Kr SG-DFB ^2:^; 
^"71 SG-DFB ^33<H *)1 2 ^7l^ s]^ ^^>» ^wl^> 

SG-DBR ^l^Kr SG-DBR ^S^-; ^ 

#7] SG-DFB ^S-f- ^ #7] SG-DBR z| 

<#7l Jfltf >1H ^ ^/5E^ ^"71 SG-DBR ^-f- ^^ofl rc^Ai, ^^Hr 

2] 

3] 

XI 1 %H1 &<>H, 

^■71 <g<3 ^ SG-DBR^ £ ^ff-^ < ?17H ^*fl ^S^i^- ^ 

4] 

XI 1 *JM 5a°H, 
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#7}y& «VE*ll 21] o] 7-]. 

r^^y- 53 

^ 1 %H1 91°]*], 

^7} 4^- 7>i£ ti>£^l 5fl Ol 7^ ^VM^ 1&£*I| 71^1 # ^2:71 ^ ^ £] <>1 

^€ ^-i: -^-5-3. 4-^-7^ av^^l £ll°l^. 
63 

SG-DBR^ ^ ; 

^-71 71^- ^ ^ oj^cgo^ o^V ^ <g<* ^ SG-DBR^^l ^-^^ 

# o 0-8: °J 7^1-71 31 

A -?-^> wl-nKg- ^33, 

^71 o]s. .303 ^ o. SG-DFB ^S^-* ^1 1 ^71^ ^# 

5]^ ^Hj^ji, ^j-71 SG-DBR^^r SG-DBR 2 ^7l^ ^# 

^"71 ^ *\\o\ cg<* SG-DBR<3<*M1 ^"71. ^i^-^-i: -f-^fl 9l7}z\±r ^fHl 

^*fl I^Rr 'SsHl #3l*Rr <S#3 w-cg^^o^^ 7}^<s}- 
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*fl 6 fl°H, 

^}JL\ ^7} Tfl 1 ^7] 2 ^7]^ AjS. cfHTjl 53^- S.^ ^ Sj-^-7]- 

[^^J- 8] 

*ll 6 £M*1, 

#7l 71^ InP 7l^o]ji ; InGaAsPTfl^^. ol^o^u^ # 
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IS. 1] 




140 



144 









16 


132 





,146 



142 



sg-dbr man sg-dbr^^ 



IS. 2] 

r — 



Mr- 



■— '1AA/— i 



[51 3] 



Wavelength (\) 
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[5L 4] 



fVVVWWVIM 



5] 



[5- 6] 

37 36 37 36 37 



Wavelength (X) 



32 



34 



SG-DFB 



Zo 




SG-DBR 



* Vz'i j 
i< — ™ — * 



Z'o 



33 



34 39 35 



31 33 



[Si 7] 



A 

-►I k 



OAAAAA, 
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[S. 8] 



«3-> 



9] 



SG-DFB 



SG-DBR 



Wavelength (\) 




Wavelength (A) 



Wavelength (X) 



26-24 



1020030028186 



2003/6/27 



15- 10] < 



SG-DFB 



*5= 

c_> 



SG-DBR 




11] 



SG-DFB 



SG-DBR 




Wavelength (X) 
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[£ 12] 




1 1 I 1 I 1 1 « 1 ' j ■ 1 ■ 1 1 1 

1530 1535 1540 1545 1550 1555 1560 1565 1570 



Wavelength [nm] 
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